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Abstract

The gall midge Lophodiplosis trifida Gagné was originally described as an inquiline of galls
formed by three other Lophodiplosis Gagné species on Melaleuca dealbata and M.
quinquenervia. However, field observations conducted throughout the native range of M.
quinquenervia, coupled with replicated laboratory studies, have shown that L. trifida forms
unique stem galls on Melaleuca species within the M. leucadendron complex. Melaleuca
quinquenervia is an invasive weed in Florida, USA and L. trifida is a candidate biological
control agent of that species.

Introduction

Melaleuca quinguenervia S. T. Blake is a federally and state listed invasive
tree in southern Florida, USA (Turner ef al. 1998). Since 1996, explorations
for host-specific natural enemies have been conducted by the United States
Department of Agriculture, Agriculture Research Service, Australian
Biological Control Laboratory (USDA-ARS ABCL) throughout the range of
M. quinquenervia in Australia.

A gall-forming cecidomyiid fly, then undescribed, was first collected in 1995
from M. quinquenervia growing in Queensland, by ABCL scientist J. K.
Balciunas. It was described subsequently as Lophodiplosis trifida Gagné by
Gagné et al. (1997), who reported it as an inquiline of three other
Lophodiplosis Gagné galls — in leaf blister galls with L. indentata Gagné and
L. denticulata Gagné on M. quinquenervia, and in bud rosctte galls with L.
bidentata Gagné on M. dealbata S. T. Blake (Gagné et al. 1997).

Since then, ABCL scientists have collected L. trifida from unique stem galls
throughout the native range of M. quinquenervia. Specimens were sent to R.
J. Gagné, who confirmed their identity. Voucher specimens are held at the
Australian National Insect Collection, Canberra (ANIC) and the U.S.
National Museum of Natural History, Smithsonian Institution, Washington,
D.C.

Observations

Lophodiplosis trifida galls young shoots, predominantly during the autumn-
winter period, when a flush of young foliage is produced by M.
quinquenervia trees following flowering. The galls are variable in size and
shape and can persist on the plant for long periods, resulting in deformed
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branches. Close or overlapping utilisation of host tissue by L. trifida, L.
indentata, L. denticulata and L. bidentata accounts for L. trifida’s original
designation as an inquiline in other Lophodiplosis galls. In the absence of
congeners, colonies of L. frifida have been established and sustained on
young seedlings and plants of M. quinquenervia for many generations at
ABCL. Lophodiplosis trifida readily galls the stems, curtailing shoot growth,
that can sometimes lead to death of the plants.

Discussion

The discovery that L. trifida is a stem galler of M. quinquenervia, rather than
an inquiline, is significant, given that this particular gall possesses some of
the traits considered desirable for biological control of weeds (Dennill 1988,
Harris and Shorthouse 1996). The larvae of L. trifida live within the gall, the
galled shoots occur at high densities, gall development spans the entire
growth phase of the plant and gall development severs vascular tissue.

As part of a management plan for control of M. quinquenervia, three
biological control agents have been introduced to Florida (USA) by scicntists
at the USDA-ARS Invasive Plant Research Laboratory (IPRL) since 1997,
including a bud gall fly Fergusonina turneri Taylor (Goolsby et al. 2000,
Davies et al. 2001). However, additional natural enemies are required that
attack other plant stages. Elsewhere, gall formers have been used extensively
in weed biological control programs (Julien and Griffiths 1998).

Initial screening of non-Melaletica myrtaceous species by ABCL indicated
that the host range of L. trifida is limited to Melaleuca species in the M.
leucadendron complex. As a result, researchers of the IPRL and ABCL
selected L. trifida to be imported and subjected to additional host range
testing at the Florida Department of Agriculture and Consumer Services,
Division of Plant Industry (FDACS DPI) quarantine facility in Gainesville,
Florida, USA, in 2003.
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